Dynamic state of S-nitrosothiols in human plasma and whole blood.
In the vasculature, nitrosothiols derived from the nitric oxide (NO)-mediated S-nitrosation of thiols play an important role in the transport, storage, and metabolism of NO. The present study was designed to examine the reactions that promote the decomposition, formation, and distribution of extracellular nitrosothiols in the circulation. The disappearance of these species in plasma and whole blood was examined using a high-performance liquid chromatography method to separate low- and high-molecular weight nitrosothiols. We found that incubation of S-nitrosocysteine (CySNO) or S-nitrosoglutathione (GSNO) with human plasma resulted in a rapid decomposition of these nitrosothiols such that <10% of the initial concentration was recovered after 10-15 min. Neither metal chelators (DTPA, neocuproine), nor zinc chloride (glutathione peroxidase inhibitor), acivicin (gamma-glutamyl transpeptidase inhibitor), or allopurinol (xanthine oxidase inhibitor) inhibited the decomposition of GSNO. With both CySNO and GSNO virtually all NO was recovered as S-nitrosoalbumin (AlbSNO), suggesting the involvement of a direct transnitrosation reaction. Electrophilic attack of the albumin-associated thiols by reactive nitrogen oxides formed from the interaction of NO with O(2) was ruled out because one would have expected 50% yield of AlbSNO. Similar results were obtained in whole blood. The amount of S-nitrosohemoglobin recovered in the presence of 10 microM GSNO or CySNO was less than 100 nM taking into consideration the detection limit of the assay used. Our results suggest that serum albumin may act as a sink for low-molecular-weight nitrosothiols and as a modulator of NO(+) transfer between the vascular wall and intraerythrocytic hemoglobin.